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^^17> 7llAl^nf. cf^o^ ^>S^ ^'U^ ^(cell)ol 

^ €^1 cil^lEi* ^}^^^ ^wi^V^ ^o^S *>i4 oi>^o:| 

a 

£ 7 
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• 1020030000102 #^ 2003/2/11 

^lol5f)o^ ^ iJ-i^ {Method and apparatus for detecting defects on a 

wafer} 

£ 6^ S-poly sflEi^ ^^l^flAi ^^5]^ «-^o^ ^=.011 rr^-s. -j^^^o] efl^^S^ ^> 

£ 8^ ^ «a^Al<^l<Hl ^^V 7^ 711 M-El-vfl 
^ 7fl^£olcl.. 

^il<^^^ ^-§-^ nafl^olul-. 
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100 : 120 : 7]^ 

140 : ^l^li:fl 160 : o]x2]y^] ^^^^ 

180 : ^^I'dS.u. ^^]^ ^^^^ 200 : ^o]b] ^^^^ 

220 : ^^^^ 240 : ^^^^^ 

260 : ^-g- ^^7l 

<17> ^ ^Tgo. ^^1^ l:^^#(defect detection) «<J-^<^1 ^.2.5.^^. 

-^Ml^l-Tll^ neflo] a|]>i(gray level) ^V^^l^ll tfl^V'^ 4^ 

<18> ^ava^o.^ ^flol5i|ofl ^A^^ a}.3£^] ^^^^sl cl>Hl3(|^^ M.y^ ^^o;) 

31-5 



1020030000102 #^ ^;^>: 2003/2/11 

<i9> o]ei^ ^o]^ ^^^A>^ ^]]o]^ iflo^ neflo] E^ltCgray level )^ ^^^tt ^ 

:3.efloi efl^j4 <?1^:^^5^ zLeflo] efl^isl ^>oi^ <>l-g-^><=^ n^^^l^, 
3711 'H2^1'=>1 S.:£(array mode)5!t- £:E.(randoni mode)S. ^^^4. o^sflo] £ = 

^ ^(chip)S] >i(cell) cfl -iCcell)^ wlIilB:>«:»i l:%=(defect)# ^ 

#^>c^ oflS-el ;Hl^^^J<HlA-1 Al-g-sl^ 1}-^«^H. i^f^Kdie) cfl nfo] 

(die)* tiliiisrH 1:^* ^S. ^^oflA-l A>-g-s>^ «j-<J=]<^lt:f. 

^^3.^^ ^(chip) ^^11- Hl57cfl^Vo.s 1:^* ^#^1:1=1-. <5l*Hl^i^ 

<20> ^^]| 7>^J- A>-g-slJi o^eflol sj^^ijA^o^ ^o^"^^ 

^. ^. ^#tfl>a- <^H] cfl-§-*>^ n^Wl 3llt ^><5l» T^lel ^ 

<2i> £ 1^ ^2flo^ ^flojsi ^s-^l^i M-Hftfl^ yfl^Hojci-. 

;^l;=^lcfl(14)^ S.^^^-. olnfl, $llol3tl£q s-'a ^ ^^^^ S.^ ^^uzj- 

^-ll^isl <=>]-%-^^. ^7] ;^l;^lcfl(i4) ^o\] ^^Itt n<=>]n S.^^ ^ 

€(cell)^S ^•^(10)<H1 %o] SA>s)ji, ^7] ^Nlolsls] JLi^-^S-^Bl hVa}^ 

^^^^(analogue-to-digital converter, ADC 18)<^1 ^^ i^^l^ <^li='l^l 
^3\-s\<^ z| ^^^^>^ ^^(pixel)<Hl cflt!: :3.Ellc>l Ell»g(gray level)o] 
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^V7l zieflo] eflt^ 8W]M^ c]:^!^ ^-lElsl^S z^- 2567>^lS 7}^ 

^•Hl tflt!: tq^l^ <slT^l;=^l7> «11ol5El >^cq .gofl cfltfi ^ 

^c>\] o^sj] xq^l^ olol^l7> iDflo^ ^flols^oil cfltb ^l^l^l 'a (image map) 

tb €^1 cflolEKraw data)* ^S^^tb^f. t!:^, ^^^^(24)ofl sl^fl 

^tb wl3lI7l$<el ^^5^:* 1^121 ^^^4. *^^^(22)oll Sltfl >a-7l €-^1 c-11<^lEl 
^ ^tfl^<=>l ^^-1 olo:|Ai Pis] A^^^^ ^E^^sf wliiL^H ^ 

>a-7] ^-^4^^(22)^ CPU ^ ^S-S-AilA-l* 5L^^><^ T^^^sjji, Dfloi 
^iti. SSZL^* ^-§-5rH 1:^<^^<^] ^tb ^^tb^. ^M-^^^^(22)^ ^ 

^^^^ ^-g- ^^71(26)^ SM^i ^Hl r^^^^^]]o] ^cf. 

^^^*>7l ^tb 7ll^£oli::f. 

£ 2» ^Ssl-^, <y^Sl 7l^Al^(to)<HlAi ^o]^ ojolol ^01 ;5)li^(A)S 

^(to+i). ^7] /5ill'i(A)3J)- <?1^^1-^ ;^12^(B)S. ^o] SA>£lol ;ql2^«:»)l tfltb <^li^l 

^1(12)^1- ^^^€1^. -^^atb «<}-^<Hl m, m ^ ^l5'i<Hl i:fltb <^lol^ll-(l3. I4. 
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t-^l K^s\^, ^7] ::l^o] ell»S^ 2^^S. K^s\^ ^o]b\s. M-E|-\+cf. 

<25> £ 3^ £ 1^] ^^^^<^1 Sit!" ^-^^ ^^^7] 

<26> 3E. 3* ^S*>i3, Bl. B2, 33^ z^-z^- 50, 100, 50.^^ ^Mo] 

^^i^S^^^, CI, C2, C3^ ^z^- 60. 30. 60^^ H^M ^]^o] ^;^3£]o^t:^^ ^, ^ 
^fl ^'Hl ^^1^1-^ B2 ':fl-g-3r>^ Bl ^ BS^iil- wliil^>o^ ^cfl^o.^ i]-7ll uj- 

El-q-ji $io.i3^, ^ofl ^^1b:>^ C2 ^-i^ i:fl-§-*>fe ^^91 CI ^ C32f wliH^H 

<27> olx^, B2 ^-i^ ^A] tllolE-l^, B2 ^^3r>^ tfl-g-^^io) Bl] o] e^j^i o;) ^} 

n^^^S., B2-B1 ^ B2-B3 0-^ ^^m^^. ^ <^l<^l^i^ 50^ ^^^4. ^]-^7> 

^IS. C2 ^A] D|]olEl^ C2-C1 ^ C2-C3-^S. ;^]'Ji£l<H-30S] ^-i- ^^cf. olnfl, 

M-^ -S^l cil<^lBi^ ^cfl^it^ #|^V<^ <a=^S. ^ ^^^uzj- wlMcf. 

40^S. ^1-71 B2^^^ l-^o.^ ^^sr>c^ ^1-71 C2^^^ 
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^^thm^^l S30). z^]o]B\2] o.^<:^«-^ S40)«M, 

^^ojig ^cfl^^ 'a=T^S S42). o]o]X], ^7] c-flolE^^ ^ 
el ^2]- w]Jilfr>a^(^;^l S50) ^l^l-ol'S 1:^-2.5. t!:i=1-(^7llS50) . 

<30> ne^q-, wV^f ^eflo] ^^^^ o>2fls|- ^^^fl^o] oji^. 

^^11. -^^1 c-flolE] lE^ ojo^ ^cfl^o] ^<a^(single) ^4 ^^^^ 
S.-^ Ir^o.^ ^^^}7] t>fl^<Hl, ^1^^ l-^(killer defect l:^(non-ki 1 ler 
defect)* ^^^>7l o^c]-. 

<32> ^<^1^>H. 0.09/M^ ^^^l*^ ^-g-sl^ wlDllS-al (non-versatile memory. NVM)^! 

7llolM(gate)^<^l tfl«|] ^irg^ l-^oi r.>ol^^ W-B^^l (mi.cro-bridge)* ^#*>7l ^tfl 
^-^v ^ ^AXafter develop inspection, ADI)# ^^1^1-^4. ^^^(stealth, i^l^ 
KLA-TencorA>^ c>l-g-^>o^ ^^]^ ^7] ADI^ tl]<^lBloil Q\^}r^, :^^] I20007fl 

^ 1:^ ^ 50%^ ^^91 n^^^ l-^(sub-defect)<^l^^tH. ^ 40%^ 
^ ^^om ^:^V ^d\] 7]9lt}^ ^^^%=( false defect 

SEMCscanning electron microscope) ^^(non-visual defect)^! 

M-BlxflD^, A^lS^^ neflo] eflt^ ^l-oj^ M-Ef^icj-. 
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<34> s. 5» %^^*>^, 3.^ ^-^^^ ^ ^^1-^^ 711 ojE ^l'^^ ^^91 

^ -^^Hl ^7] ti.ei^i ^^2). ^igoi ^^s^l-Tfl ^nf. 

<35> 1-^11, ^1-71 €^1 cilolEisl ^cfl^^ #|^H *a=n^S ^^tb ^ wjiii^l-^ 

^fl^H ^^^^^ ^^l^ol o;^!^. 
<36> 'a<mSAi, 0.123/flnSl c^^V^ l-o] ^-g-S)^ ;^l#o] s-poly ^B]^ ^^^^^1^ 1- 

^^^>1- -^1*5^1-31, 1:%=^ z^-z^-ofl cflt!: =L^]]o] efl*i :x>oli- ulja. ^Ai^j-o^c^^ 

(striation) ^ ^^^IM- ^al^^Hl «]^l-^(false defect)^ ^^^W, 

<37> :£ 6^ ^^^^ S-poly sjflEi^ ^^ofl ttf^ n 

^1^* ^^*>7l ^^V ^y^HT^I, ^^1S^^ ILi]]o] eflifo) ^].o]^ M-Bl-i^Cl-. 
<38> £ 6^ ^^^V^, Ir^^l 7>^ ^#£]^ neflol Eil^ ^]-olo) <^^oi 20 

^ ^711£]<H ^^1^<^1 ^Cf. 
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<40> ^ ^vt^o| s.^^ ^cfl^^ ^o]B]6\] cfl^, ^<gt!: i^fl^O ^ 

<4i> ^1-71 ^^^*>7i ^tb ir^^# ^-i* i^s^H ^'U^ 

# cf^^ ^^m^ (device unit)7> ^^^^ 7]^ K^^S. S>«.>*>^ , ^1- 

^^o] ^^].^ ^^1^^^ ifl-i-^^^ ^^li^l^l € 

A] c-i]oiE-l» ^^^^}^ cf^l, ^V^iJ:4 ^til^m ^<=H£ *W <^1^^ 

* ^^sr>^ €^1 c11<^lBisq- ^7] ^^-^^ (threshold region)^ aliilsl-^ ^ 

<42> ^7l ^t!: 5£^e>Jl ^^tb 4^ 
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7]^K^<^] ^^1-^1-71 ^t!: aVA>^ ^ 

^^7] olD];^! ^#^^o.s.«-E^ <^>^SI1 olD];^! A]^^ 

1:^ ^€^1 ^^l^^iiV ^^sr>^ tfl-g-^^o^ olp]^] 

* ^>^*H ^^1 ^<=>]n* ^^^^V^ c^l^^lBi ^^Sl^^, *>t!:?i:4 ^^l*}^ ^ 

<^S. ^^'^^^ ^^^V^ ^i^^^. ^7] ^Alc-flolElfif >^7l ^ 

^<=^^^ ti]JS7^H ^71 ^#cH^> l-^<^^» ^^^1-71 ^^=1-^^ i 

<44> o]^]-, ^ ^rgo^ HV^^tb ^Ajc^ll- ^-^^1-^ %2^^}<^ ^^^}7\] 

1:^^ ^#^1-71 ^^V*^ ^^-1 7l:^a'So.^ SA>tl:t:f(^7jl SlOO). <^]H, ^7] 

C]-^^ *a^^l'^lSAl. ^7] 7]:sA-B: ^^2,^ ^fl 3l| <a ^ 

olo.B^^ o]^ ^^^H ^^^*V^ ^i]^]^ ^(unit 

CelDolcf. -^7] tilrAl-^^^ol -f^^>c.^ ^7] 7]:^S.^d\]M^ ^^7>^A^^ ^ 
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^^^^ ^^51<H ^i^J-^Cf. -^-71 '^V^SZL o]x2]^] ^^^^ oV^^^ olnl 

^1 ^^7l(analogue digital converter, ADC)<^1 ^^^1^ ^^l^^l^l 

^7] cl;^!^ oinl;^] ^ii^ ^(black)2|- «Jfl(white)5l ^H^Hl tt^-ej- 
s)^ nellol el]^(gray level)^ 8wlJE(bit) T^>ol^^n^.i^iAl# <5l-§-^l-<^ 

2567HS. 7l-^3r>T4. 

1:%= ^#tfl>^ olnl^] :^^o] ^eflo] B^l^S^E^ >a-7l 1"^ ^#tfl 

cflolEit ^^^tV^-C^T^l S300). no]^ ^6]]X\ Z]- ^o^^ ^W]3:>H.S cfl-§- 

^is. cfs. .g<H]A-i :^<g^ ^^lofl ^^m^. ^^M, tfl 

S. ^^1^>:E-^ Zl^]]o] eflt^^ a.^ ^"^t!: ^^^^ , 1-%= 

511 o] ^>^^ 2^^2] t^<Hl ^^^Cf. ojnfl, >y-7l if^goj ojz^o]^ 

-S-^<^1€- ^^^>^1 ^Ji n ^3]-^ ZLcfl^ ol-S-tb^. ^511<^1 eflt^^^l -g-n^-^l 
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(threshold region)* S400)s:>ji, ^>7l ^a] cijojEisf ^7] 

S500). ^7] ZLBllol eflito^ ^>o]ofl «fl^§>^ ^^Is. ol^o^^]^ 

^}^^k^] iL ^^7} ^^^cf. #2fl<^l^ ^Vtbiit'?!: ^<H^1^ ^^^1 

(threshold value)'?> ^^^3^><^ ^^7] ^i^^l n.^]o] ^]^^]-o]^ s.^ ^^^S. ^ 

^X\6\] ol*>oi ;g-^6iiT3i- ^^c.^ ^^^tzK^^l S600). n^^^, #2fl<^l^ 

<50> ojo^Ai, >^1-7l ^^-^ SMElS. t:li#5l]ol ^o.s.Ml(^;^l S700) ^7] ^#cfl 

<52> S. 8* ^2:^V^. 71:^(120)^1 ^^>^l-7l ^*ll S.^ 

sl^ xl^lcfl (140)1- ^wltbcf. "a^^HlS^i. ^7] 71^(120)^ CMP(chemical 
mechanical pol ishing) , <>ll^l^ , -^1^^^ ^-Br di^ 

^ 7]^ ^^^] ^lS-§- mo]j^o^ ^ o|cl-. olnfl, >^V7l 71^(120)^1 ^igoU^ ^ 

^£^1 ^l2:-§- ^lol^l^l ^-foll^ ^7] ^^m^^ ^-^^H ^^>^S» 
^(cell)S. ^^J^t:!-. oM, ^7] 7l:g:(120)^ S.^ ^ ^S.^^ ^Sl ^^^Jil- 
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^020030000102 #^ ^^>: 2003/2/11 

■i-^i-^'y S.^ ^1^>M#* <>1-§-t!:i:f. ol^Hl^i^, tiV:£^l 

C53> >a-7l ^1^1cfl(140) >a-<Hl ^^]^ no]^ a^a^S. ^-^(100)<^1 ^«fl ^<^1 SAl-SlJl, 

^>7l ^flo]s]o^ ai^-^S-^E^ ^^>^ 5L^S>^ oln];^! ^#^^(160)<H1 

C54> ^7] 0]X2]7] ^#^^(160)«^1 ^S^^Jg oy'dS.U. o]Dlxl Al^^ 0>^S.ZL 

^ ^^n^^(analogue-to-digital converter, ADC 180)<^1 ^^11 ^ 
s^^o] 2^ ^^^*>^ ^^(pixel)<Hl tfl^ zL^flo] e^l^iCgray level)*^! ^ 
7] ZL^]o] 8HlEo^ ^SS. ^elslJE-S z]- 2567}:^] S. 7}^^ 

cfltb ^^1^ «^li^1^l7> ^^^5)1^, ^]o]^ S.^ ^ofl cfl^rll sf^jofl 

o]^ t^^l^ ^]^^]7} ^^5]^ iDfl^ tflt!: <^lt'l;^1 'SCimage map)ol ^^^^cf. 

c55> ojojAi, mio]E^ ^■1sl==^^(200)o11 Sltfl ^ ^511^1 elltS-^Ei 

^ cilolEl(raw data)* 

=56> ^^<^^ ^^j^^(240)<^l 1-^^^* ^]^7]^o] ^^c^<^^ 

-i^^^c]-. ^7] ^^<^^^ *>*V^# ^7] ^VfV^^t 

2}- *>t!-?j!:^ ^Ms] ^}^]^ ^ <a2lsl ^^is. ^<H^cf. 
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<57> :^^4^^(220)<^1 ^7] ^^]^o]B]^ ei) ^^y] ^^<^^3)- WlJE^l-C^ 

^tb^ <^1*>^ ^-¥-«^l'?> 1:%=-^^ ^^-71 ^^^^(220)^ CPU ^ SSS-Afl^il- 

^^W. -^M ^^^^(220)^ -gr-S- ^^71(260)31 iujE^ -^o^l 

^-g-tb ZiEfl5.oli:f. s 5^ ^'a^l-Tll NVM TljolE adI^^ ^^^^.o,] ^^-3 n 

<59> £ 9§ ^2:^>^. ^1^.^ ^%=^ jael^l ^^4r ^#*>7l ^«fl <y^Al<^ls.Ai *>tb 
^^2] ^i^^o] 30^^^ ^^^^Vji, ^^^-^ ^}^^^ ^ ^^1:%=* till 

«-^^oli4 §1^^^^ ^71 ^3l.f-o.s.>«) l-%=o.^ ^^^M ^71] ^o] 

^]'^^ ^^91 «-el^l 1:^^ it)-2l-A^, ^71 ^J-tl:^* ^^^>711 ^^^^o. 

^#^>ji;^l- ^1^^ 1:^31- cfls^A^ ^^flslol M-Eful-^ ^^ol ;g#Sl;^l ^ 

£^ 4^ SZtrf. OH] 1451- , l:^^#2l ^^Aj^l- Ai^Aj^ *j=^Al^c.sM| aJaJ-j^ 

<60> £ 10^ «.^^ = oii 4^ ^efloi" ell^^^ ^iofl d]^ ^A] dloiEj^ ^-g-^V nefl 
Solrl-. £ 6511- ^'^^fTll S-poly n^'i ^^Hl^i ^#^1^ ^^^^<H1 nsflol efl 
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M-Hl-^^ zieflS^A-l, 7}S.^^ no]ji\ s.^o^ <'^^^ ^]^^ ^^*>7l ^ 
^^^Ho^. 4^^^ I1511<^1 eflt^ ^><^1» M-Ef'dl^. 
<61> :£ #S*>^. ^1^^ ^^91 1-^^ 203)- 60 Aj-ojo^ <^^<^lAi 7>^ 

1:%="?! ^Se1<^l<^l'a^ -204 -60 a>o]o^ "^^ofl^i 7>^ ^o] 

^^^^^4 ^^^^^ o.^^ ^ SZ^-. 

<62> ^ ^t^6|l fi]^>^, ^Tgo^ :^>aoll cfl^ :3.5llol e^l^o^ p,}o]o] ^X\t^]o]B]^ 

^#51^ 1:^^ ^» ^^i^l #<a ^ ^i^. ^o]^ M:^ 

^^^A^ ^ ^^^^^ «J=^>A]^ o.^.^ tiV^^^l ^|^Jl## ^J^^l-^ ^ 

^ <H2)1<^1 lr^^# cflsfl A-l#s>5i;^l^. o]^]o] 3.^$^ ^ 

<63> >i^7loflA-1^ ^Vt^o^ tiV^^jll: -^A]<^11- #Ss:H -i^^VS^l^, «fl^ 7l# ^0> 

^ ^'a;^>^ *>7l^ S.^;! i^^ofl 7l7fl^ ^ ^ <^^-^S.^Ei 
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11 

z^^s] ^^-^ -^"^^ sfl^^ cf^o^ ^^ic}^ (device unit)7> 

^Vtlr^Sf 'g-tl:^^ ^til^>^ ^o]s. *>l4 ojAj-o^ ^H^c^^ o. .^;^^^].^ cj.;^!; 

^7] -^Al c-llolBlsl- >S-7l ^^<^^ (threshold region)^ Hjil^V^ ; ^ 

^71 ^A] no]B\7} ^7] ^<^S. S.^S\^ 1-^ ^# 

tfl^V Ir^^^S. ^l^^V^ ^wl^Vfe 71^ ^^^^^^ 

^. 

^liyJ-<^l ^7l 71^^ «ViE.^l i^^lol5|olt.^, ^7] ^^1^^^ s-^€r> 

<^ ^;^>^S.l- %^^^}^ ^flol3^ .^o^ cf^ ^ol ^o. ^^lo.^ 7]^ ^^^^ 
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l^^^J- 31 

^li*J-«Hl ^<^A-i, ^7] o]xj]:^] 2^^s s^^lfe ^^i.^ 

^ s:>^ 71^ 
[^J^^l- 61 

^15*J-<H1 ^7] o]M]:^] Mh\ack)s\- «Jl(white)^ ^£^]-olofl vc\.^ ^ 

^Sl^ zieflol efltCgray level )S S^lslfe t^-^ ^^^S. 7]:^ ^J-'g . 

[^^^J- 71 

^16«J-<^1 ^1-7] neflol efligo. 2567>;^1S 7V^tb ^^^-^^ 

7]^ 

81 

^ ^^i-^S 7l^ 

91 
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^7] o]u]^] ^g^^^ o>^S.Il o]^^]^] Cl^l^ A]:^^ ^ 

"y^*>^ ^^1^^^ ifl-§-^>a^ <^i°i^i ^i-^^i-*^ c-floiBi* 
^}^^^ ^^^^^ ^wi^v^ *>i4 o]^o] ^^c^^^ ^A^^}^ 
^7] ^AicfloiE^sq- ^7] ^^c^<^^ uiia^vc^ .^71 ^%t!S\^ ^^^^ 

10] 

^19%H1 ^<H^i, ^1-71 71^^ aV£^] /^lS-§- ^flo]3|oln^, ^^y] ^^^]^^^ ^^t} 
<^ ^^>^S» ^A^^>^ ^fl^lsl €^ 71:^ 

111 
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12] 

131 

^19%H1. ^'H^i, ol^l^l ^^-S-^ ^(black):Bl- «-^(white)^ ^£^l-olofl nj-s^- ^ 

^S\^ ZLeflo] efl^Cgray level)^ S^l^lfe ^^i-^^ ^fe 7]:^ ^^1. 
14] 

^19«J-<^1 Ir^-^S. ^ ^^7l 1-^^^^ ^^lcll<^lB-1* r^^i 
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11 
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2] 
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